Crystallographically textured self-biased W-type hexaferrites for X-band microwave applications J. Appl. Phys. 113, 17B305 (2013) was prepared by a coprecipitation method. The structural and electrical properties were studied at different sintering temperatures. The average crystallite size was found to be in the range 46 -57 nm calculated by Scherrer formula, which means crystallite size increases with an increase in sintering temperature. Fourier transform spectroscopy reveals the ferrite peaks in the range 577.19 cm -1 -595.48 cm -1 confirming the hexagonal structure of ferrites. Metal-Semiconductor transition temperature was found to be decrease as the sintering temperature increases, whereas the trend for activation energy was found to be increasing.
INTRODUCTION
Nano composite ferrites are the magnetic materials that are used to absorb high frequency radiation using their high absorption capacity at low field strength and a wider range of absorption. Their high resistivity and permeability make them suitable for antiradiation materials and microwave absorbing materials 1 . Recently, W-type barium ferrites such as Co 2 W, got more attention and replacing other magnetic materials which are used as alloys because of their higher chemical stability, good electrical resistivity, excellent transport and mechanical properties. As the range of frequencies are becoming high in electronic and telecommunication systems, spinel ferrites are becoming less popular due to their low anisotropy and the occurrence of ferromagnetic resonance upto 1 GHz region which is Snoek's limit 2,3 replaced by W-type hexaferrites. The decrease in DC electrical resistivity of these ferrites makes them suitable for application in high frequency operating devices, where eddy current losses become appreciable. The room temperature resistivity of W-type ferrites was reported in the range 10 4 Ωcm to 10 7 Ωcm 4,5 . The present work has been done by synthesizing the W-type barium ferrite with co-precipitation technique and studied the effect of sintering temperature on the structural and electrical properties of the BaZn 1.5 Co 0.5 Fe 16 O 27 . The coprecipitation method was followed because it results in high purity, and good stoichiometric phases.
EXPERIMENTAL DETAILS
The W-type barium ferrite with a composition BaZn 1.5 Co 0.5 Fe 16 O 27 was prepared by a co-precipitation technique. The raw materials used were anhydrous FeCl 3 (≥ 98% Merck. India), BaCl 2 (≥ 99% Merck. India), ZnCl 2 (≥ 98% Merck. India), CoCl 2 (≥ 98% Merck. India) and NaOH pellets (≥ 98% Merck. India). The method was discussed elsewhere 6 . The powder was moulded into pellets for electrical studies. The residue was pre-sintered at 900 0 C and sintering was done at 1000 0 C, 1100 0 C, 1200 0 C, 1300 0 C. X-Ray Diffraction measurements were done on a X-Pert Pro, Panalytical diffractometer using CuKα radiation. Optical studies were carried on Perkin Elmer Fourier Transform Infrared Spectra. The DC electrical resistivity was obtained with the help of two probe set up with computer interface software Marine India. parameters obtained from XRD studies. It was found that with an increase in sintering temperature a more ordered phase was obtained, the reason being that increasing temperature led to the removal of impurities and good phase was observed at higher sintering temperature. The particle size was calculated using Scherrer equation:
RESULT AND DISCUSSIONS
cos K D where, β is the broadening of diffraction peak of maximum intensity at full width half maximum, λ is the wavelength of X-ray CuKα radiation taken (1.542 Å) for calculation, θ is diffraction angle also known as Bragg's angle and k is the shape constant which is taken as 0.89 for hexagonal system. The crystallite size was found to be in the range 46 nm to 57 nm. The observed trend of crystallite size is found to increase with an increase in sintering temperature. It is due to the fact the steady heating supports particle growth, and ultimately grain growth. The Interplanar spacing constant is calculated applying Bragg's condition for X-ray diffraction: The bulk density is calculated using Archimedes principle and X-ray density is calculated from mass formula. Density decreases with an increase in sintering temperature which results in an increase in porsosity. FTIR studies indicates the band position between frequency 500 cm -1 to 600 cm correspond to the N-O stretching vibrations of NO 3-8 . These bonds provide evidence of the formation of the metal ions-oxygen bonds in the tetrahedral and octahedral sites in the hexagonal structure 9 . Electrical resistivity is the internal property of the material and is in inverse relation with conductivity. The graph between temperature (logρ vs 1000/T(K -1 ) and DC resistivity (ρ) is shown in figure3. Metal-Semiconductor transition temperature is the temperature which shows the transition between metallic and semiconductor behavior shown in table2. The metallic behavior below T M-S is due to the presence of moisture which is adsorbed at the surface. With increasing sintering temperature, the T M-S (Metal-Semiconductor transition temperature) goes on decreasing, which has an important application in switching elements.
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